A 60 nun diameter cylindrical cavity resonator used at NIST for high-accuracy (I~ci/cil<5 x lo-') permittivity measurements on low-loss materials is described. The cavity operates at X-band in the "Eolp mode and is of the mode-filtered type with helically wound walls. Measurement data on representative dielectric materials are presented together with a n uncertainty analysis.
Introduction
In response to renewed interest in measuring the electromagnetic properties of materials, the National Institute of Standards and Technology (NIST) has reestablished its materials measurements program. The major goals of this program are to evaluate the measurement techniques currently being used in industry, to provide standard reference materials that serve to validate their techniques, and to provide a measurement service for materials submitted by industry.
As part of this effort, a cavity resonator method was selected for early implementation because such measurement techniques are recognized as providing the greatest accuracy for relative complex permittivity 
Qvitv -tion and Uncertainty Estimates
Experiments are currently underway whose purpose is to fully characterize the empty resonator. Such characterization is important for correcting measurement data and determining systematic measurement uncertainties. Elements of this characterization process include determination of a) the impedance loading of the cavity created by the coupling apertures (see [ 3 ] for further discussion), b) the physical length and diameter of the cavity, and c) the ohmic losses of the cylindrical walls and end plates. These data are required for each of the 16 modes used for material measurements. In addition.-the perturbation effects created by the presence of the dielectric sample are being investigated. These can be significant when measuring high-permittivity materials. .The effects include the presence of air gaps, changes in wall-and end plate losses and changes in aperture loading. Our currentuncertainry estimates are M . 5 % in r i and flO% in tan 6. With anticipated improvements in cavity characterizationandsubsequent data corrections, the measurement accuracy can hopefully be improved by an order of magnitude. 
